Cp, N be a positive integer such that (N, p) = 1 and k an integer. Katz [21] has defined the space Mk(f1 (N» of overconvergent p-adic modular forms of level ri(N) and weight k over K (see §2) and there is a natural map from weight k modular forms of level r1(Np) with trivial character at p to Mk(rl(N». We will call these modular forms classical modular forms. In addition, there is an operator U on these forms (see [15, (In fact, all this exists even when p = 2 or 3 (see [21] or [9] )). We prove, Theorem 6.1, that if F is a generalized eigenvector for U with eigenvalue A (i.e., in the kernel of (U -A)' for some positive integer rt~ of weight k and a has p-adic valuation strictly less than k -1, then F is a classical modular form. In this case the valuation of A is called the slope of F. In the case when F has slope 0, this is a theorem of Hida [20] and, more generally, it implies Couvba's conjecture mentioned above (which is the above conclusion under the additional hypothesis that the slope of F is at most (k -2)/2). This almost settles the question of which overconvergent eigenforms are classical, as the slope of any classical modular form of weight J~ is at most k - 1. In Section 7, we investigate the boundary case of overconvergent modular forms of slope one less than the weight. We show that non-classical forms with this property exist but that any eigenform for the full Hecke algebra of weight k ~ 1 is classical if it does not equal (see below) where G is an overconvergent modular form of weight 2 (Np) and in Section 9, we interpret these latter as certain Serre p-adic modular forms with non-integral weight [30] . The [18] . Indeed, in a future article [9] we will use it to deduce qualitative versions of these conjectures. ( [6] and also [28] .) Such spaces are quasi-Stein spaces [24] .
2. Application to overconvergent modular forms Let p &#x3E; 3 be a prime and let N &#x3E; 4 be an integer such that (p, N) = 1.
Let X denote the model with good reduction of X1(N) over R and C the subscheme of cusps. (We will also use C to denote the degree of the divisor C when no confusion will arise). Let E -~ X denote the universal generalized elliptic curve with r1(N) structure X be the sub- and n are integers such that k' &#x3E; k &#x3E; 2, n &#x3E; k-1 and k' = k mod pn-l (p-1), then
We now begin the proof of Theorem 6.1. It is vacuous for k 0. Therefore suppose 1~ &#x3E; 0. Also, suppose N &#x3E; 4. We will explain how to handle small levels at the end of this section. Let Sk denote the subspace of cusp forms in Mk, and let 82 denote the subspace of sk of forms with trivial residues on the supersingular annuli (see [7] ) . Then S2+2/0k+l M-k is naturally isomorphic to the parabolic cohomology Hpar(k) . Let Proof. This follows immediately from the theorem and the fact that for g E T(U).
It follows from [20] As Dp(q) is the limit of the sequence a n tends to infinity, Dp(q) is a Serre modular form of weight (1, 0). Suppose in [30] in place of Dp.
